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DETAILED ACTION 

Applicants' remarks and amendments filed on September 20, 2004 have been 
carefully considered. Claims 1, 7, and 11 have been amended. Claims 12-14 have 
been canceled. Claims 1-1 1 are pending in this application. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

1 . Claims 1 and 8 are rejected under 35 U.S.C. 1 02(b) as anticipated by or, in the 
alternative, under 35 U.S.C. 103(a) as obvious over Trocciola et al. (5,330,727). 
Regarding claims 1 and 8, Trocciola et al. discloses a catalytic selective oxidation 
reactor, comprising a cylindrical reactor vessel (10) with counter-current cooling means 
(25, 35) and at least one stage (first stage 20, second stage 30), each stage being 
provided with an inlet for a first feedstock (1 1 ), and inlet for a second feedstock (02/Air), 
gas mixing means (23, 33) and a catalytic reaction zone (22,32), wherein the reaction 
zone comprises a selective catalyst (22,32) deposited upon a metal support (23,33), 
wherein the selective oxidation catalyst comprises of a platinum group metal carried on 
a high surface area metal oxide support (Col. 5, lines 8-10), wherein the reaction zone 
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is generally annular in shape (catalyst beds 22 and 23 annularly surround the cooling 
coil 24 or 34), and wherein the counter current cooling means (coils 24 and 34) 
comprises at least one of an internal liquid cooling (coil inside beds) and an external 
liquid cooling (conduit 25 or 35). With respect to the process of "coating" the catalyst 
on a metal support, Trocciola does not disclose such process; however, such limitation 
is a product-by-process limitation, and product-by-process claim is the same or obvious 
from a product of the prior art, the claim is unpatentable even through the prior product 
was made by a different process. In re Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966 
(Fed. Cir. 1985) 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



2. Claims 1 and 8 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Trocciola et al. 727 in view of Aoyama (5,843,195) and Madgavkar et al. (4,186,801). 
Regarding claims 1 and 8, Trocciola et al. discloses a catalytic selective oxidation 
reactor, comprising a cylindrical reactor vessel (1 0) with counter-current cooling means 
(25, 35) and at least one stage (first stage 20, second stage 30), each stage being 
provided with an inlet for a first feedstock (1 1 ), and inlet for a second feedstock (02/Air), 
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gas mixing means (23, 33) and a catalytic reaction zone (22,32), wherein the reaction 
zone comprises a selective catalyst (22,32) deposited upon a metal support (23,33), 
wherein the selective oxidation catalyst comprises of a platinum group metal carried on 
a high surface area metal oxide support (Col. 5, lines 8-10), wherein the reaction zone 
is generally annular in shape (catalyst beds 22 and 23 annularly surround the cooling 
coil 24 or 34), and wherein the counter current cooling means (coils 24 and 34) 
comprises at least one of an internal liquid cooling (coil inside beds) and an external 
liquid cooling (conduit 25 or 35). Trocciola does not disclose the selective oxidation 
catalyst is coated on a metal support. Aoyama teaches the selective oxidation catalyst 
(platinum) solution is absorbed onto the catalyst support alumina to form effective 
oxidation catalyst (Col. 1 1 , lines 8-32). Likewise, Madgavkar teaches the coating of 
catalyst on the metal support permits the passage of the gas with little pressure 
pressure drop. Thus, it would have been obvious in view of Aoyama and/or Madgavkar 
to one having ordinary skill in the art to modify the selective oxidation catalyst of 
Trocciola with the catalyst made by the process as taught by Aoyama and/or 
Madgavkar in order to provide an effective catalyst and a catalyst support with less 
pressure drop. 

3. Claims 1-2, 4-5, and 7-10 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over GB 2,075, 859 (GB '859) in view of Trocciola 727 and Heisel 
(4,988,431) and Cook (5,1 13,844). Regarding claims 1 and 8-9, GB '859 discloses a 
catalytic selective oxidation reactor, comprising a cylindrical reactor vessel (Fig. 2) with 
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cooling means (via water downcomer 36) and at least one stage (Page 4, lines 7-10), 
each stage being provided with gas inlets (22) for a first feedstock, gas mixing means 
(vertical fins, Col. 4, lines 28-30) and a catalytic reaction zone (24) generally annular in 
shape. GB '859 fails to disclose an inlet for a second feedstock. Trocciola '727 teaches 
the second feedstock (oxygen/air) is feed to the catalyst beds 22 and 32 to facilitate the 
oxidation reaction (Col. 5, lines 1 1-20). Thus, it would have been obvious in view of 
Trocciola to one having ordinary skill in the art to modify the catalytic reactor of GB '859 
with an inlet for a second feedstock as taught by Trocciola in order to facilitate the 
oxidation reaction. GB '859 does not disclose the selective oxidation catalyst is coated 
on a metal support. Aoyama teaches the selective oxidation catalyst (platinum) solution 
is absorbed onto the catalyst support alumina to form effective oxidation catalyst (Col. 
1 1 , lines 8-32). Likewise, Madgavkar teaches the coating of catalyst on the metal 
support permits the passage of the gas with little pressure pressure drop. Thus, it 
would have been obvious in view of Aoyama and/or Madgavkar to one having ordinary 
skill in the art to modify the selective oxidation catalyst of Trocciola with the catalyst 
made by the process as taught by Aoyama and/or Madgavkar in order to provide an 
effective catalyst and a catalyst support with less pressure drop. GB '859 fails to 
disclose "counter-current" cooling means. Heisel teaches the heat released from the 
exothermic reaction is removed by a heat exchange coils 18 with counter current flow. 
Cook makes it clear the heat exchange with counter-current flow is more efficient than 
heat exchange with co-current flow (Col. 1 , lines 18-31 ). Thus, it would have been 
obvious in view of Heisel and Cook to one having ordinary skill in the art to modify the 
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reactor of GB '859 with heat exchange having counter-current means as taught by 
Heisel and Cook in order to improve efficient of the heat exchanger. Regarding claims 
- 1 and 2 . GB '859 shows the metal support (25) is mounted in heat exchange contact 
with cooling means (36, 38). Regarding claim 4, GB '859 shows the cooling means 
comprises a central jacket (36,38) mounted within a reactor (Fig. 2). Regarding claim 5, 
GB '859 shows the central jacket (45A) is connected to the coolant (via line thru boiler 
feed water) to an external heat exchanger (47). Regarding claim 7, GB '859 shows the 
catalytic reaction zones (24) are annular and surround the cooling means (36,38). 
Regarding claim 10, GB '859 discloses the gas mixing means comprises annular mixing 
vanes or discs (vertical fins, Col. 3, lines 25-34), which facilitates mixing of the gases 
and transfers gases from one stage to subsequent stage. 

3. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over applied 
references (GB '859 in view of Trocciola 727 and Heisel '431 and Cook '844) as applied 
in claim 1 above and further in view Madgavkar et al. (4,186,801). GB '859 discloses 
the metal support (catalyst grids 25) but the applied references fails to disclose the 
metal support is a "metal monolith." Madgavkar teaches oxidation catalyst is carried on 
by an inert support structure such as a honeycomb monolith carrier and such structure 
provides the benefits of supporting the catalyst and minimizes the pressure drop across 
the bed (Col. 5, lines 35-54). Thus, it would have been obvious in view of Madgavkar to 
one having ordinary skill in the art to modify the catalytic reactor of the applied 
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references with a catalyst of honeycomb monolith carrier as taught by Madgavkar in 
order to gain the above benefits. 

4. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over applied 
references (GB '859 in view Trocciola 727 and Heisel '431 and Cook '844) as applied ir 
claim 4 above and further in view Fleckenstein et al. (4,942,266). Regarding claim 6, 
GB '859 shows a central jacket connected to a cooling circuit to an external heat 
exchanger but fails to show a circulation pump. Fleckenstein teaches a pump 15 is 
arranged in the coolant circuit 13 and such pump facilitates the transferring of coolant 
from the heat exchanger to the reactor. Thus, it would have been obvious in view of 
Fleckenstein to one having ordinary skill in the art to modify the cooling circuit of applied 
references with a circulation pump as taught by Fleckenstein in order to facilitate the 
transferring of the coolant from heat exchanger to the reactor so that the reaction 
temperature in the catalyst bed can be controlled properly. 

5. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over applied 
references (GB '859 in view of Trocciola '727 and Heisel '431 and Cook '844) as applied 
in claim 1 above and further in view Aoyama (5,843,195). The applied references fail to 
disclose the output from a reformer such that CO is removed from the output gas to a 
level where the output from the reactor may be fed to a fuel cell. Aoyama teaches the 
output reforming gas from the reformer 30 (Fig. 1) is fed to the CO selective oxidizing 
unit 34 to reduce the CO concentration and the reforming fuel (rich-hydrogen) is fed to 
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the fuel cells 20 (Col. 9, lines 57-62) to provide electrical energy. Thus, it would have 
been obvious in view of Aoyama to one having ordinary skill in the art to modify the 
catalytic reactor of the applied references with a reformer connected upstream of the 
catalytic reactor to convert hydrocarbon gas to reforming gas to be used in the fuel cell. 

Response to Arguments 

Applicant's arguments with respect to claims 1-1 1 have been considered but are 
moot in view of the new ground(s) of rejection. 



Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tom P Duong whose telephone number is (571 ) 272- 
2794. The examiner can normally be reached on 8:00AM - 4:30PM. 



If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn Caldarola can be reached on (571) 272-1444. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Tom Duong 
December 1 , 2004 
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